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Claims 

1. A method of forming organic swelled sludge slurry by heating 
organic sludge cake under pressure and then releasing the 
pressure of the heated sludge at a moment , wherein organic sludge 
cake is heated while being circulated and fluid! zed in a 
circulation line connected to a reactor for heating and 
pressurizing and, after releasing the pressure/ the swelled 
sludge is subj ected to mixing to obtain low-viscous sludge slurry 
excellent in fluidity. 

2 . An apparatus for making organic sludge into slurry, comprising 
a reactor for heating the organic sludge cake under pressure 
and a flash tank connected to a downstream side of the heated 
reactor and provided with a flash valve at an inlet, 
characterized in that a sludge-circulating line is provided 
to said heated reactor, on which line a circulation pun^ and 
a heater are provided, and a mixer to shearing the swelled sludge 
is provided downstream of said flash tank. 
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(54) METHOD FOR SLURRYING ORGANIC SLUDGE AND DEVICE THEREFOR 

(57)Abstract: 

PROBLEM TO BE SOLVED: To transport an org. 
sludge by pump and pipeline, to improve its 
handleability and to use the sludge as a gasification 
material by slurrying the sludge, effectively lowering 
the viscosity of the sludge by efficiently and uniformly 
swelling the sludge and providing fluidity to the 
sludge. 

SOLUTION: This device for slurrying an org. sludge 
has a reaction tank 18 for heating the sludge cake 
under pressure and a flush tank connected to the 
downstream side of the reaction tank 1 8 and provided 
with a flush valve 30 at its inlet. In such a constitution, 
a circulating pump 22 set between the reaction tank 
and a heater 24 and a sludge circulating line 20 

having the heater are provided, and a mixer 32 for shearing the swollen sludge is 
furnished on the downstream side of the flush tank. Consequently, the org. sludge is 
circulated, fluidized and heated in the circulating line 20 connected to the reaction tank, the 
depressurized swollen sludge is mixed, and a low-viscosity sludge slurry excellent in 
fluidity is formed. 
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* NOTICES * 

JPO and INPIT are not responsible for any 
damages caused by the use of this translation. 

1. This document has been translated by computer. So the translation may not reflect the original 
precisely, 

2. **** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim 1] The slurrying approach of the organic sludge characterized by to generate the 
hypoviscosity sludge slurry which was excellent in the fluidity by heating an organic nature sludge 
cake under pressurization, setting to the approach of carrying out depressuring of the heating sludge 
after that in an instant, and forming an organic nature plumping sludge slurry, heating, making it 
circulate on the circulation line linked to the reaction vessel which heats and pressurizes said organic 
nature sludge cake, and mixing plumping sludge after depressuring. 

[Claim 2] Slurrying equipment of the organic sludge characterized by to have prepared the sludge 
circulation line where it was prepared between said pyrogenetic reaction tubs, and the circulating 
pump and the heater were infixed in the slurrying equipment of the organic sludge which has the 
reaction vessel which heats an organic nature sludge cake under pressurization, and the flash tank 
which was connected to the downstream of this pyrogenetic reaction tub, and prepared the flash plate 
valve in the inlet port, and to form the mixer which shears plumping sludge to the downstream of 
said flash tank. 



[Translation done.] 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] This invention relates to the slurrying approach of organic sludge and 
equipment to which the slurrying approach of organic sludge and equipment are started, especially 
the moisture of sludge can be made to be able to divide into, detailed distribution of the solid content 
can be carried out, and slurry viscosity can be reduced. 
[0002] 

[Description of the Prior Art] Let the sludge discharged in large quantities be a typical thing from 
domestic waste processing as organic sludge besides the sludge discharged from industrial-waste- 
water processing of pulp, fiber, chemistry, food, etc. It considers as the approach of carrying out 
effective disposal of such organic sludge, and JP,54-24457,A "the plumping art of organic sludge" is 
shown the approach of carrying out depressuring by the flash plate valve, and carrying out plumping 
processing of the sludge after heating a sludge cake under pressurization. By plumping processing of 
sludge, this carries out elution of the moisture by which endocyst is carried out to nothing and a cell 
membrane in destruction of the cell membrane which constitutes the sludge particle, and attains 
liquefaction of sludge. 
[0003] 

[Problem(s) to be Solved by the Invention] However, in the sludge plumping art shown to 
Provisional-Publication-No. 54 above-mentioned conventional Hajime No. 24457, although moisture 
elution by the cytoclasis of a sludge particle was made, the viscosity of the generated sludge reached 
15000 -.20000cp, and the problem that a fluidity until it may fully improve handling nature could not 
be given had it. That is, although the flash plate of the heating sludge from a reaction vessel was 
carried out and it carried out depressuring by the conventional sludge-disposal approach, the cell 
membrane of sludge was not then destroyed by homogeneity, and the moisture in a cell membrane 
could not fully be taken out, but the viscosity down of a plumping sludge slurry was what is not fully 
performed. 

[0004] It aims at obtaining the slurrying approach of organic sludge and the equipment which gave 
the slurry fluidity which can apply this also to a gasification raw material while this invention is 
made paying attention to the trouble which the above conventional sludge plumping arts have, it 
makes organic sludge, such as sludge or works discharge sludge, plump equally efficiently, reduces 
slurry viscosity effectively, makes pumping, a collection by pipelines, etc. possible and may improve 
handling nature. 
[0005] 

[Means for Solving the Problem] In order to attain the above-mentioned purpose, the slurrying 
approach of the organic sludge concerning this invention In the approach of heating an organic 
nature sludge cake under pressurization, carrying out depressuring of the heating sludge after that in 
an instant, and forming an organic nature plumping sludge slurry It heats making it circulate on the 
circulation line which connected said organic nature sludge cake to the reaction vessel heated and 
pressurized, and is characterized by generating the hypoviscosity sludge slurry excellent in the 
fluidity by mixing plumping sludge after depressuring. 

[0006] Moreover, the slurrying equipment of the organic sludge concerning this invention In the 
slurrying equipment of the organic sludge which has the reaction vessel which heats an organic 
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nature sludge cake under pressurization, and the flash tank which was connected to the downstream 
of this pyrogenetic reaction tub, and prepared the flash plate valve in the inlet port It is characterized 
by having prepared the sludge circulation line where it was prepared between said pyrogenetic 
reaction tubs, and the circulating pump and the heater were infixed, and forming the mixer which 
shears plumping sludge to the downstream of said flash tank. 
[0007] 

[Embodiment of the Invention] Below, the slurrying approach of the organic sludge concerning this 
invention and the concrete operation gestalt of equipment are explained with reference to a drawing 
at a detail. 

[0008] Drawing 1 is the block diagram showing the configuration of the slurrying equipment of 
organic sludge. Dehydration processing of the organic sludge generated as residue of processing of 
industrial waste water and a domestic waste is carried out for the transportation handling from a 
waste-water-treatment facility, and the usual moisture content has 78 - 83 % of the weight. As for 
this dewatered sludge, most consists of microbial cells, and the sludge particle is covered by the cell 
membrane which connotes moisture. It is difficult not to destroy this sludge particle depending on 
simple dehydration processing, therefore to dehydrate sludge below to the above-mentioned moisture 
content, and although there is much moisture content, he is trying for viscosity to introduce it into 
the processing system of this invention as a high sludge cake. 

[0009] Bangka 10 which stores in primary the organic sludge in which such a cake mode is shown is 
formed, and it can be made to carry out at a down-stream processing system with the screw pump 12 
installed in the discharge section of the Bangka lower part feeding supply, A preheater 16 is infixed 
in sludge feeding Rhine 14 from Bangka 10, before introducing to the primary sludge swelling 
reaction tub 18 which heats the sludge to convey in the state of pressurization, it heats, and the 
thermal load in the primary sludge swelling reaction tub 18 is made small. 

[0010] Although pressure treatment is carried out and this is constituted [ heating and ] as a well- 
closed container in the introduced preheating sludge, the sludge circulation line 20 is connected to 
juxtaposition at this primary sludge swelling reaction tub 18, and he is trying to circulate said 
primary sludge swelling reaction tub 18, flowing back sludge towards the tub upper part from the 
lower exhaust port of the primary sludge swelling reaction tub 18. The preheating sludge which the 
circulating pump 22 is formed in the circulation line 20, and is supplied from said preheater 16 for 
circulation is introduced into the inlet port of a circulating pump 22, and it is made to carry out 
forced circulation of the circulating flow way which consists preheating sludge of a primary sludge 
swelling reaction tub 18 and a circulation line 20. Moreover, a heater 24 is formed in this circulation 
line 20, and it is made to carry out the heating temperature up of this in the process through which 
sludge circulates to about 160-170 degrees C. A pressure up is carried out in the process in which 
sludge carries out a heating flow of the circulating flow way which consists of this primary sludge 
swelling reaction tub 18 and a circulation line 20, and the primary sludge swelling reaction tub 18 is 
equipped with the pressure regulation bulb (not shown) so that this may be maintained to about 
7kg/cm2. It makes the tank of the next step have discharged this heating sludge continuously with 
this operation gestalt, although the preheating sludge fed continuously flows a circulating flow way, 
adjusting so that the amount level of sludge of the primary sludge swelling reaction tub 1 8 may 
become fixed at this time. Of course, in order to carry out batch processing, two or more passage 
latching valves which intercept the passage of the primary sludge swelling reaction tub 18, the 
upstream of the circulation unit which consists of circulation lines 20, and the downstream that a 
circulating flow way should be made closed passage are prepared, and you may make it heat and 
pressurize, where the sludge of a constant rate is introduced in this unit. 

[001 1] While flowing a circulating flow way, the exhaust pipe 26 was connected to the lower limit 
section (or appearance side of the circulating pump 22 of said circulation line 20) of the primary 
sludge swelling reaction tub 18, and the heating sludge heated and pressurized has connected this 
with the secondary sludge swelling reaction tub 28 in order to make cytoclasis. Here, in case the 
heating sludge currently heated is discharged to the secondary sludge swelling reaction tub 28 
through an exhaust pipe 26, the flash plate valve 30 for opening wide and carrying out the flash plate 
of the pressure of heating sludge to atmospheric pressure in an instant is formed in the exhaust pipe 
26. Therefore, the heating sludge fed in the state of pressurization from the pump 22 of a circulating 
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flow way By passing the flash plate valve 30, a pressure is wide opened to atmospheric pressure in 
an instant. The water which exists in sludge intracellular by this depressuring carries out evaporation 
expansion rapidly, destruction of the cell membrane of a sludge particle is promoted by this 
operation, the plumping sludge slurry of the condition that a fluidity is very high is generated by the 
elution of moisture, and detailed-ization of sludge, and it holds in the secondary sludge swelling 
reaction tub 28. 

[0012] Here, with the operation gestalt concerned, the interior of the secondary sludge swelling 
reaction tub 28 is equipped with the mixer 32. This consists of a rotary wing 34 attached in 
multistage at the vertical medial axis of the secondary sludge swelling reaction tub 28, and a 
multistage stator blade 36 arranged so that it may be fixed to the wall side of the primary sludge 
swelling reaction tub 18 and may intervene between said rotary wings 34 as shown in drawing 1 . 
The rotary wing 34 of each stage consists of two or more **** extended by the radial so that a tank 
internal surface may be approached, and he is trying to give shearing force to the sludge held with 
rotation of a rotary wing 34. Therefore, the sludge introduced in the secondary sludge swelling 
reaction tub 28 received the shear operation by the stator blade 36 and rotary wing 34 of a mixer 32, 
and in case the plumping sludge by which flash vaporization was carried out flows down the inside ' 
of a tub, it has carried out mixing stirring. 

[0013] Since it is such, the sludge by which the preheating was carried out to the primary sludge 
swelling reaction tub 18 is introduced, in the process in which the circulating flow way between this 
primary sludge swelling reaction tub 18 and circulation line 20 is circulated, sludge is heated by the 
heater 24, it circulates through it in the state of pressurization, and sludge will be in a uniform 
temperature condition. In circulation, homogeneity heating of the sludge is carried out at 160-170 
degrees C, a part of sludge cell membrane is destroyed by thermal metamorphism, the moisture in 
sludge evaporates in coincidence, the pressure in a vapor-liquid-equilibrium condition can be 
obtained, and circulating flow way internal pressure amounts to about 7kg/cm2. And sludge flocks 
are made detailed by shear operation of the mixer 32 in a reaction vessel, and, as for the sludge 
which depressuring was carried out and was discharged from the secondary sludge swelling reaction 
tub 28, even sludge particle cell units or those small aggregates are subdivided. And the sludge slurry 
in which shear processing was carried out by mixing is held in the hold tank 40 through a slurry 
pump 38. In addition, he is trying to make it contribute to heating of internal sludge with an 
operation gestalt, making a heating tube wind around the skin section of said secondary sludge 
swelling reaction tub 28, and preventing the temperature fall of a reaction vessel. 
[0014] thus, in the art of the constituted organic sludge Dehydrate until it considers as 78 - 83% of 
the weight of moisture content for handling of the organic sludge produced by processing of 
industrial waste water and a domestic waste, and it is introduced in this system. After the preheating 
of this is carried out, a plumping processing-system side is supplied, and while circulating through 
the closed passage which consists of a primary sludge swelling reaction tub 1 8 and a sludge 
circulation line 20, it heats. Although it is introduced into the secondary sludge swelling reaction tub 
28 through the flash plate valve 30, is wide opened to atmospheric pressure in an instant and it 
becomes a slurry in case it is pressurized and this heating sludge is discharged from a circulating 
flow way In order that a slurry may receive a shear operation in coincidence by the mixer 32 within 
the secondary sludge swelling reaction tub 28, the viscosity of the plumping sludge slurry generated 
shows the very low value. 0 
[0015] The results of an investigation of the viscosity of the plumping sludge slurry obtained by 
performing shear processing of sludge after this plumping processing are shown in drawing 2 . The 
sludge slurry viscosity (this **♦*) by the usual plumping processing which heated organic sludge to 
the vapor-liquid-equilibrium condition simply, was made to carry out the flash plate of this as an 
example of a comparison, and was obtained, and the sludge slurry viscosity (center of the said 
drawing) which mashed sludge, plumped and carried out the flash plate are shown beforehand. In the 
case of activity excess sludge of 3000 or less cp and chemical works, in the viscosity (this **♦*) of 
the sludge concerning an operation gestalt, it is 1000 or less cp by the case where viscosity is city 
sludge, and, in plumping processing, similarly, usually mashes 15000 cp 20000 cp, and, in plumping 
processing, the effectiveness in the case of being based on the invention in this application is clear 
respectively as compared with being 8500cp and 6000cp. 
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[0016] Since it is such, it can mix with the aquosity slurry of fossil fuel powder, such as petroleum 
coke, using the high fluidity, and the plumping sludge slurry of an operation gestalt can also be used 
as a gasification raw material. While being able to aim at effective use of the carbonaceous contained 
in organic sludge by using organic sludge as a gasification raw material, the increase in efficiency of 
gasification processing which became what is sufficient by the input of a fossil fuel which serves as 
the required minimum calorific value, and used organic sludge for gasification at the hypoviscosity 
slurry produced by plumping processing of organic sludge can be attained. 
[0017] 

[Effect of the Invention] As explained above, the slurrying approach of organic sludge and 
equipment concerning this invention Plumping processing is carried out after heating the whole 
sludge equally by making it fully heat in a circulation line on the occasion of plumping processing of 
sludge, when heating under the pressurization. Since it constituted so that shear processing of the 
slurry might be carried out by mixing processing after an appropriate time While making organic 
sludge, such as sludge or works discharge sludge, plump equally efficiently, reducing slurry 
viscosity effectively, making pumping, a collection by pipelines, etc. possible and improving 
handling nature The effectiveness that the slurrying approach of organic sludge and equipment 
which gave the slurry fluidity which can apply this also to a gasification raw material can be 
obtained is acquired. 



[Translation done.] 
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DESCRIPTION OF DRAWINGS 



[Brief Description of the Drawings] 

[Drawing 1] It is the system configuration block diagram of an operation gestalt. 

[Diawing^J It is the comparison Fig. of the viscosity property of a plumping sludge slurry. 

[Description of Notations] 

10 Bangka 

12 Screw Pump 

14 Sludge Feeding Rhine 

1 6 Preheater 

18 Primary Sludge Swelling Reaction Tub 

20 Sludge Circulation Line 

22 Circulating Pump 

24 Heater 

26 Exhaust Pipe 

28 Secondary Sludge Swelling Reaction Tub 

30 Flash Plate Valve 

32 Mixer 

34 Rotary Wing 

36 Stator Blade 

38 Slurry Pump 

40 Hold Tank 
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